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U.S. Cl. 156-431 4 Claims 

ABSTRACT OF THE DISCLOSURE 

A device for gathering a series of ?ber strands in the 
form of a tape having a greater width than thickness. The 
device includes a gathering member which is rotatably 
supported by a frame. The gathering member is provided 
with a series of openings which receive individual strands 
and the openings are arranged in a series of generally 
parallel ?rst rows and a series of generally parallel second 
rows which are perpendicular to the ?rst rows. 

Both the ?rst and second rows of openings straddle the 
axis of rotation of the gathering member and by rotating 
the gathering member about the axis the width of the 
tape can be varied. 

This invention relates to a ?lament winding machine 
and more particularly to a mechanism for gathering ?la 
ments together in the form of a tape or web in preparation 
for winding the tape about a mandrel to form a tubular 
article. 

Filament wound pipes or tubes are generally fabricated 
by winding a tape or web of ?bers impregnated with resin 
or other binder on a mandrel in a number of superimposed 
layers. After the desired number of layers have been 
wound on the mandrel to provide the physical properties 
required, the resin is cured to provide an integral structure 
which is then stripped from the mandrel. In the conven 
tional ?lament winding machine, the mandrel is mounted 
for rotation, and a winding head or carriage moves in a 
reciprocating path of travel along the mandrel and guides 
the ?brous tape on the mandrel in the helical pattern. The 
?brous tape is formed of a number of ?ber ends with each 
end comprising a multiplicity of individual ?laments or 
?bers. Normally the ?ber ends are stored in coiled form 
on creels and the various ends are unwound during the 
winding operation and gathered together into the form of 
the tape or web. After being gathered together, the tape 
is then impregnated with resin and passed over a distribu 
tion roller or other guide member and onto the mandrel. 

In the normal ?lament winding operation the ?brous 
tape is wound in a helical pattern which can either be a 
crossover pattern or a sequential pattern. In the crossover 
pattern the turns in each pass are spaced apart and the 
turns in succeeding passes are laid down in abutting side 
by-side relation to the turns of the preceding passes, while 
in the sequential pattern the side edges of adjacent turns 
in each pass are disposed in generally abutting relation. In 
both types of winding patterns it is essential to have the 
side edges of the turns in closely abutting relation. If the 
side edges are spaced apart, the space will be devoid of 
sut?cient ?brous reinforcement to provide the necessary 
physical properties for the pipe, making the pipe unac 
ceptable. Conversely, if the side edges of the turns of the 
tape overlap, a rippled pattern may be formed in the outer 
surface of the pipe which is undesirable from an appear 
ance standpoint. Thus, in ?lament winding operations 
it is desirable to position the side edges of the turns of the 
tape in closely abutting relation. 
The present invention is directed to a novel mechanism 

to be associated with a ?lament winding machine for gath 
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2 
ering the ?brous ends or strands into the form of a tape 
and which can be readily adjusted to vary the concentra 
tion of ?bers in the tape and to vary the tape width for the 
particular winding operation. 

The mechanism of the invention includes a vertically 
positioned, strand gathering member having a series of 
openings which are located in both horizontal and vertical 
rows. The gathering member is mounted for rotation with 
in an outer frame so that the member can be rotated about 
its geometrical center. The various ?ber ends or strands 
are threaded into the individual openings in the gathering 
member with the ?bers being positioned in both vertical 
and horizontal rows adjacent the center of the member. 
The ?bers passing through the gathering member are col 
lected in the form of a tape or web and the tape is then 
impregnated with resin prior to being wound on the man 
drel in the winding operation. 
By increasing the number of holes in vertical rows 

through which the ?brous ends or strands are threaded, 
the ?ber concentration of the resulting tape or band can 
be altered. Similarly, by varying the number of vertical 
rows through which the strands are threaded the width 
of the tape can be altered. In addition, by rotating the disc 
a very precise or ?ne variation can be achieved in the 
width and ?ber concentration of the tape. As the vertical 
rows are rotated out of vertical alignment the ‘width of the 
tape is increased and the ?ber concentration will be cor 
respondingly reduced. 
The present invention provides a simple and inexpensive 

device for readily changing the width and concentration 
of the ?bers or ?laments in a tape to be used in a ?la 
ment winding machine. The device is particularly adapt 
able for use when winding tubular articles in a helical pat 
tern and enables the operator to change or vary the width 
of the tape in either a crossover or sequential winding pat 
tern so that the turns of the tape being wound on the 
mandrel will be in abutting side-by-side relation to avoid 
gaps or overlapping turns. 

Other objects and advantages will appear in the course 
of the following description. 
The drawings illustrate the best mode presently con 

templated of carrying out the invention. 
FIG. 1 is a perspective view of a typical ?lament wind 

ing machine incorporating the mechanism of the inven 
tion; 

FIG. 2 is a transverse section of the machine with 
parts broken away; 

FIG. 3 is a plan view of the strand gathering device 
of the invention; 

FIG. 4 is an enlarged fragmentary section taken through 
the strand gathering device; 
FIG. 5 is a schematic representation showing the ar 

rangement of ?ber ends passing through the openings 
in the gathering device; and 

FIG. 6 is a view similar to FIG. 5 showing the change 
in width of the tape achieved by rotation of the gathering 
device. 
The drawings illustrate a conventional ?lament wind 

ing machine which includes a casing or cabinet 1 having 
a horizontal rail 2 which extends the length of the 
cabinet. A mandrel 3 is mounted for rotation parallel 
to the rail 2 and one end of the mandrel 3 is engaged 
with a drive spindle 4 mounted on the casing 1, while 
the opposite end of the mandrel is engaged with an idler 
spindle 5 attached to a tailstock. 
A ?brous web or tape 6 having a greater width than 

thickness is adapted to be wound on the rotating mandrel 
3 by a carriage or winding head 7. The carriage 7 is 
mounted for reciprocating movement on the horizontal 
rail 2 and is driven in such movement by a conventional 
chain drive mechanism indicated generally by 8. The 
connection of the carriage 7 to the chain drive 8 is such 
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that the connection will not interfere as the chain rides 
over the sprockets at the ends of its path of travel. 
The tape or web 6 to be wound on the mandrel is 

composed of a multiplicity of ?brous ends which are 
contained in coiled form on a series of creels, not shown. 
The ends or strands are unwound from the individual 
creels and pass through the gathering device 9 of the 
invention which is mounted on the carriage 7. After pass 
ing through the gathering device 9, which gathers the 
ends into the form of the tape 6 or web, the tape passes 
over roller 10 and then through a liquid resin or hinder 
contained within a trough 11 mounted on the carriage 
7. Rollers 12 and 13 are located within the trough 11 and 
serve to guide the tape as it passes through the trough. 
After leaving the trough, the resin-impregnated tape is 
guided over a roller 14 and then over a distribution roller 
15 and onto the mandrel 3, Where it is wound in a helical 
pattern on the mandrel. Roller 15 is mounted for pivotal 
movement in a generally horizontal plane so that the roller 
can pivot as the winding angle changes from right hand 
to left hand during reciprocating travel of the carriage 7. 
The ?brous tape ‘6 is composed of substantially con 

tinuous, unidirectional ?bers or ?laments and may take 
the form of mineral ?bers such as glass or asbestos; 
animal ?bers such as wool; vegetable ?bers such as cot 
ton; synthetic ?bers such as nylon, rayon, Dacron, Orlon; 
metal ?bers such as steel wire, and the like. 
The resin or adhesive used to impregnate the ?brous 

tape 6 can be any thermosetting or thermoplastic resin 
commonly used in winding or laminating procedures. For 
example, the binder can be a thermosetting resin such as 
an epoxy, polyester, melamine-formaldehyde, urea 
formaldehyde, phenol-formaldehyde, or the like, or the 
binder can be a thermoplastic resin such as polyvinyl 
chloride, polyvinylidene chloride, or the like. 
The gathering device 9 of the invention includes a 

generally annular frame 16 which is mounted on the car 
riage 7 by a bracket or support 17. Rotatably mounted 
within the frame 16 is a ring 18 and the ring can be 
locked with respect to rotation within the frame 16 by 
a set screw 19 which extends through the frame and en 
gages the edge of the ring. 

According to the invention, a series of parallel rods 
20 extend across the ring 18 and are brazed or otherwise 
secured to the ring. In addition, a second series of parallel 
rods 21 extend at an angle to rods 20 and are brazed to 
the ring as well as to the rods 20. Rods 20 in combination 
with rods 21 de?ne a series of openings 22 which are ar 
ranged in rows about the geometrical center of the gather 
ing device. As best shown in FIG. 3 the openings 22 are 
arranged in a series of generally vertical and horizontal 
rows which extend on either side of the center of the 
ring 18. Each of the ?brous ends being unwound from 
a creel is threaded within one of the openings 22 and 
the number of openings 22 through which the ends are 
threaded depends on the particular winding operation, 
and ‘more speci?cally on the concentration of ?bers desired 
in the tape, the width of the tape and other factors. In 
a typical winding operation, as shown in FIG. 3, the ?ber 
ends are threaded through openings in six vertical rows 
with three of the rows being located on each side of the 
center of rotation of the ring 18. As shown in FIG. 3, 
the ends are threaded within eight openings 22 in each 
of the vertical rows, with four of the openings in each 
vertical row being located above the center of the ring 
18, and four of the openings in each vertical row being 
located below the center of the ring. Thus, the pattern 
of the ends threaded within the openings 22 is concentric 
or symmetrical with respect to the center of the ring 18. 
By increasing the number of vertical rows of openings 
through which the ?ber ends are threaded, the width of the 
resulting tape will be increased. On the other hand, by 
increasing the number of openings in each vertical row 
through which the ?ber ends are threaded, the concentra 
tion of ?bers in the tape will be increased. 
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4 
FIGS. 5 and 6 are schematic representations showing 

the ?ne adjustment of tape width and ?ber concentration 
which can be achieved by rotating the ring 18. As shown 
in FIG. 5, the various openings 22 are illustrated diagram 
matically as circles, and in e?ect represent the ?ber ends 
passing through the openings. The center of rotation of the 
ring 18 is indicated by X. The width of the tape formed 
by the ?ber ends passing through the four series of vertical 
rows, as shown in FIG. 5, is indicated by A, and is equal 
to the distance between the outermost vertical rows. This 
width of the tape can be readily and accurately controlled 
by rotating the ring 18 about its center, as illustrated in 
FIG. 6. By rotating the disc through an angle B, the rows 
of holes are displaced from the vertical and horizontal, 
and the width of the tape will be increased and equal to 
the dimension C shown in FIG. 6. As the same number 
of ends passing through the openings 22 in both FIGS. 5 
and 6 is the same, the ?ber or ?lament concentration will 
be greater in the narrow tape shown in FIG. 5 than in the 
wider tape of FIG. 6. Thus, by rotating the ring 18 about 
its axis, an accurate and ?ne adjustment can be provided 
for the width of tape as well as the ?ber concentration. 

While the drawings show the gathering device of a series 
of metal rods which are secured to each other at the points 
of crossover to provide a series of generally diamond or 
rectangular-shaped openings, the gathering device can be 
formed of a plate or sheet of metal or plastic having holes 
drilled or punched therein. When using a ?at sheet or disc, 
care must be taken to remove any burrs and to round or 
feather the edges of the openings, for the ?ber ends pass 
ing through a sharp-edged opening may fray, resulting in 
balling of the ?bers in the resin bath or in the wound pipe. 

While the shape of the openings 22 is shown to be 
generally square or diamond-shape, the openings through 
which the ?ber ends are passed can be of any desired con 
?guration. 

Various modes of carrying out the invention are con 
templated as being within the scope of the following claims 
particularly pointing out and distinctly claiming the sub 
ject matter which is regarded as the invention. 

I claim: 
1. In a ?lament winding machine, a device for gathering 

a series of ?brous strands together in the form of a tape 
having a greater width than thickness, comprising a frame, 
and a gathering member mounted for rotational movement 
about an axis with respect to said frame, said gathering 
member having a plurality of openings arranged in a series 
of generally parallel ?rst rows and a series of generally 
parallel second rows, said ?rst rows being perpendicular 
to said second rows and both said ?rst and second rows 
straddling said axis, said strands being received within 
the openings and being gathered together after passing 
through the openings in the form of a tape, the width of 
the tape being readily adjustable by rotating said gathering 
member about said axis. 

2. The ‘device of claim 1 in which each of said openings 
have generally parallel axes and the member is mounted 
for pivotal movement about an axis parallel to said axes. 

3. In a ?lament winding machine, a device for gathering 
a series of ?brous strands together in the form of a tape 
having a greater width than thickness, comprising a frame, 
a gathering member mounted for rotational movement 
about an axis with respect to the frame, said gathering 
member including a ?rst series of generally parallel rods 
and a second series of generally parallel rods dispose-d 
perpendicular to said ?rst series, said ?rst and second 
series of rods both being disposed at an angle to the 
horizontal and said ?rst and second series of rods de?ning 
a plurality of openings to receive the individual strands, 
the width of the tape being drawn from said gathering 
member being adjustable by rotation of said gathering 
member about said axis, means for locking the gathering 
member against rotation with respect to said frame, and, 
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guide means mounted adjacent the gathering member for 
receiving the strands as they are drawn in the form of a 
tape. 

4. The apparatus of claim 3, wherein the gathering 
member has a generally circular periphery which is 
mounted for rotation with respect to the frame. 
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